Lateral medullary infarction is generally diagnosed from the clinical symptoms and signs, as well as magnetic resonance imaging (MRI) findings.
Lateral medullary infarction is generally diagnosed from the clinical symptoms and signs, as well as magnetic resonance imaging (MRI) findings. 1 To date, there have been reports using diffusion-weighted imaging (DWI) or both DWI and perfusion-weighted imaging (PWI) to evaluate medullary infarctions. 2, 3 There is evidence of perfusion MRI having diagnostic value in patients with transient ischemic attack (TIA) who present with speech impairment, sensory impairment, and hemiparesis but had normal DWI findings. 4 However, there have been no reports where only perfusion delay on PWI without ischemic change correlated with lateral medullary syndrome. Here, we describe two patients who showed symptoms of lateral medullary syndrome without any lesions on DWI while perfusion delay was found in the corresponding area.
CASE REPORT

Case 1
A 32-year-old male was admitted for right-sided ptosis and rightward sway. He also complained of vertigo, nausea, and headache. On neurological examination, he showed right-sided ptosis and dysarthria. The initial National Institutes of Health Stroke Scale (NIHSS) score was 2. He had no other medical history except current cigarette smoking. He arrived at the hospital one hour after symptom onset and received a tissue plasminogen activator (tPA) infusion after brain computed tomography (CT) angiography. CT angiography showed non-visualization of the right distal vertebral artery which suggested arterial occlusion or severe stenosis (Fig. 1A) . He recovered well, with no neurological sequelae two hours after tPA infusion.
Brain MRI was obtained 2 hours and 4 days after symptom onset. The initial DWI was obtained while the patient still had symptoms but did not show any There were case reports of patients who had transient medullary symptoms but showed normal diffusion weighted imaging. However, there have been no reports yet concerning perfusion weighted imaging in such cases. We present two cases of patients had transient symptoms of lateral medullary syndrome. Initial diffusion and perfusion weighted imaging was obtained while the patients still had the symptoms. Brain magnetic resonance imaging showed perfusion delay in the corresponding regions, while diffusion weighted image showed negative findings. These cases suggest that perfusion weighted imaging might be helpful in diagnosing diffusion-negative lateral medullary syndrome.
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ischemic change (Fig. 1B) . However, the T max (Fig. 1C) , mean transit time, and time to peak PWI indicated perfusion delay in the right lateral medulla area. The follow-up DWI showed no ischemic lesions and magnetic resonance angiography (MRA) showed mild stenosis of the right distal vertebral artery, which was better than initial CT angiography (Fig. 1D) . One-year follow-up MRI showed no perfusion delay on PWI (Fig. 1E) and MRA showed resolved right vertebral artery stenosis (Fig. 1F) . Considering the fact that the vertebral artery stenosis was normalized within a relatively short period of time and that the posterior neck pain complained from the beginning, the right vertebral artery stenosis was presumed to be due to arterial dissection.
Case 2
An 82-year-old male was admitted for sudden vertigo and leftward sway. Right-beating horizontal spontaneous nystagmus was noted in neurological examination. There was no limb ataxia although left-sided falling tendency. The initial NIHSS score was 0. He had a history of coronary artery occlusive disease with stent insertion and had been taking an antiplatelet agent. He had no other medical history. His vertiginous symptoms lasted only a few minutes but left-sided gait sway lasted 24 hours. A brain MRI was obtained 18 hours after symptom onset, with no apparent ischemic lesion on DWI (Fig.  2A) . However, the T max (Fig. 2B) , mean transit time, and 
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time to peak PWI indicated perfusion delay in the left medulla. MRA showed occlusion of the left distal vertebral artery (Fig. 2C) . He was discharged without any symptoms the day after hospitalization.
DISCUSSION
Lateral medullary infarction arises when the posterior inferior cerebellar artery is compromised. The symptoms of lateral medullary infarction are ipsilateral facial sensory disturbance, contralateral body sensory disturbance, ipsilateral ataxia, ipsilateral Horner syndrome, and ipsi-or contralesional nystagmus can be found in some as well. 5 So, in second case of this report, contralesional nystagmus and increased ipsilesional falling tendency could be explained by the involvement of vestibular nucleus and dorsal spinocerebellar tract or descending vestibulospinal tract, respectively. Important risk factors for lateral medullary infarction are vertebral artery dissection for younger patients and large artery atherosclerosis in older patients. 6 A meta-analysis study indicates that DWI may be negative in as much as 6.8% of all acute ischemic stroke. 7 The sensitivity of DWI for lateral medullary and lateral pontine infarctions is especially low, reported as 72% within the first 48 hours after onset in one study. 8 Therefore, it has been suggested that in the first 72 hours after symptom onset, lateral medullary infarction should not be ruled out regardless of negative diffusion results. 9 In our first case, a follow-up MRI obtained 4 days after symptom onset showed negative diffusion results, suggesting a TIA or resolved ischemic infarction due to tPA use. In our second case, the patient may have had TIA based on the negative DWI findings, but since no follow-up MRI was performed after the initial assessment, a lateral medullary infarction with early negative DWI findings cannot be ruled out. In both cases, cerebral blood volume and flow PWI revealed no significant abnormalities. Although the medullary lesion is too small to evaluate clearly on cerebral blood volume and flow PWI, preserved cerebral blood volume and flow may be the cause of the transient symptom despite of delayed time index of PWI.
In both cases, the patients displayed symptoms suggesting lateral medullary infarction and perfusion delay was seen in the lateral medulla despite negative DWI findings. Furthermore, both had a steno-occlusive lesion of the corresponding vertebral artery. Our report suggests that PWI can be useful in diagnosing diffusion-negative lateral medullary syndrome, especially in patients with mild and transient symptoms. However, we have to consider a limitation of PWI in detecting small lesion due to the limited spatial resolution and its susceptibility to motion artifacts.
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